Abstract An increased incidence of osteoarticular tuberculosis (TBC) has been reported during recent years. We report a case of TBC arthritis of the knee in which magnetic resonance tomography (MRI) provided images suggestive of this finding, in contrast to plain radiographs and joint sonography. The diagnosis was confirmed with culture for tuberculous bacilli. As far as we know, this is the first study comparing radiographs, joint sonography, and MRI.
Introduction
Recently, important changes in the epidemiology of tuberculosis (TBC) have led to increased incidence of the disease in industrialized nations. This is considered due to different factors such as increased numbers of foreignborn people, the rise in the incidence of human immunodeficiency virus (HIV), and the more frequent use of intravenous drugs [1, 2] . In particular, osteoarticular involvement has recently shown a marked rise and it presently accounts for 10% of extrapulmonary TBC [3] . Five different articular clinical syndromes are commonly recognized: Pott's disease, peripheral arthritis, osteomyelitis and dactylitis, tenosynovitis and bursitis, and Poncet's disease [3] . Spondylitis (Pott's disease) is the most common clinical syndrome, occurring in about 50% of patients. Peripheral arthritis accounts for 30% of cases and shows monoarticular involvement in 90% of subjects; it usually results from the hematogenous spread of tuberculous bacilli from a primary focus, either pulmonary (30%), genitourinary (20%), or unidentified (50%). The weight-bearing joints are usually affected, involvement of the knee and hip representing about 50% of cases of peripheral arthritis [3] . Poncet's disease, which is considered an aseptic polyarthritis with the clinical appearance of reactive arthritis, appears less often. The other clinical syndromes are more rare.
We present a clinical report of knee joint arthritis due to tuberculous bacilli studied with plain radiographs, sonography, and MRI. The MRI provided images specifically suggestive of TBC arthritis.
Case report
A previously healthy, 46-year-old white female presented with a 2-month history of right knee pain, swelling, and limited motion with a progressive worsening of symptoms. Weakness was also present. On examination, knee swelling was apparent, and palpation demonstrated the presence of mild effusion; no other organs involvement was shown. Erythrocyte sedimentation rate (ESR) was elevated at 30 mm/h, routine biochemistry was within normal laboratory ranges, and autoantibody screen was negative.
Chest radiography was normal. Plain radiographs of both knees showed narrowing of the joint space and juxta-articular osteoporosis of the right knee (Fig. 1) . Ultrasound revealed joint effusion of the right knee and mild proliferation of the synovial membrane (Fig. 2) ; power Doppler sonography showed slightly increased vascularity. Right-knee MRI revealed synovial proliferation, with enhancement of the signal after gadolinium injection, and the presence of joint effusion (Fig. 3) ; several chondral and subchondral bone erosions were also shown (Fig. 4) . The MRI findings were suggestive of TBC arthritis. Synovial fluid analysis was then performed: white cell count showed 16,000 cells/mm
Discussion
Peripheral arthritis accounts for 1-3% of osteoarticular TBC. Following hematogenous spread of the tuberculous bacilli from the primary focus of infection, a mild, slowly progressive synovitis usually appears. Monoarticular involvement accounts for about 90% of cases [4] , and the knee and hip are often affected (50%). The more frequent involvement of weight-bearing joints is probably due to the effects of trauma [3] . Tuberculous arthritis presents with slight symptoms: joint swelling and pain exacerbated by walking and activity are the most common manifestations. They are due to synovial proliferation and effusion. Inflammatory signs are mild or absent. Limited range of motion may be present and is caused by pain and synovial hyperplasia. The synovial membrane is the main anatomic structure involved, with marked proliferation and caseating and noncaseating granulomata with multinucleated giant cells.
Diagnosis is very difficult, and failure in early recognition of the disease is frequent. In fact, tuberculous arthritis is an indolent process, symptoms are mild and nonspecific, there is usually no evidence of disease in other organs, and radiographic and laboratory findings are not helpful. Radiography shows soft tissue swelling and periarticular osteopenia for several months after the appearance of symptoms. Blurring of the subchondral bone, marginal erosions, and joint space narrowing are late findings. Routine biochemistry does not show any specific alteration, synovial fluid is inflammatory [5] , and ESR is usually elevated. Reliable diagnostic methods include synovial biopsy, which demonstrates granulomata in more than 90% of specimens, and cultures of synovial fluid that are positive in 80% of cases [5] . We present a case of peripheral TBC arthritis involving the right knee in which imaging study was conducted, as biochemical and clinical investigations showed only generic signs of inflammatory process. In particular, radiographs indicated the presence of early arthritis. Joint and power Doppler sonography showed signs of mild and nonspecific synovitis. In contrast, MRI findings were suggestive of TBC arthritis, as they showed erosive changes within the joint cartilage and the subchondral bone that were not evidenced with plain radiographs or ultrasound; moreover, synovial proliferation (with enhancement of the signal after gadolinium injection) and joint effusion were revealed. The lack of evidence of the disease in other organs, the indolence of the process, and the presence of mild and nonspecific symptoms made early recognition of the disease difficult.
Previous imaging studies about osteoarticular TBC describe almost exclusively tuberculous spondylitis [6, 7, 8] and osteomyelitis [9, 10, 11] . In contrast, TBC arthritis is rarely reported [12, 13, 14, 15] , and imaging studies comparing radiographs, joint sonography, and MRI have never been described. In particular, this study proved the high sensitivity of MRI for diagnosing TBC arthritis, as it provided images that were suggestive of this disorder.
